The sphingosine-1-phosphate receptor-1 antagonist, W146, causes early and short-lasting peripheral blood lymphopenia in mice.
Agonists of the sphingosine-1-phosphate (S1P) receptors, like fingolimod (FTY720), are a novel class of immunomodulators. Administration of these compounds prevents the egress of lymphocytes from primary and secondary lymphoid organs causing peripheral blood lymphopenia. Although it is well established that lymphopenia is mediated by S1P receptor type 1 (S1P1), the exact mechanism is still controversial. The most favored hypothesis states that S1P1 agonists cause internalization and loss of the cell surface receptor on lymphocytes, preventing them to respond to S1P. Hence, S1P1 agonists would behave in vivo as functional antagonists of the receptor. For this hypothesis to be valid, a true S1P1 antagonist should also induce lymphopenia. However, it has been reported that S1P1 antagonists fail to show this effect, arguing against the concept. Our study demonstrates that a S1P1 antagonist, W146, induces a significant but transient blood lymphopenia in mice and a parallel increase in CD4+ and CD8+ lymphocytes in lymph nodes. Treatment with W146 also causes the accumulation of mature T cells in the medulla of the thymus and moreover, it induces lung edema. We show that both the S1P1 antagonist and a S1P1 agonist cause lymphopenia in vivo in spite of their different effects on receptor expression in vitro. Although the antagonist purely blocks the receptor and the agonist causes its disappearance from the cell surface, the response to the endogenous ligand is prevented in both cases. Our results support the hypothesis that lymphopenia evoked by S1P1 agonists is due to functional antagonism of S1P1 in lymphocytes.